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3D Printed Reference for Geometric Accuracy Measurement 
 
A novel method of creating reference marks in 3D printing is disclosed. This method involves utilizing the multi-
color capability of 3D printing to create reference marks for easy geometric accuracy measurement of a 3D 
printed object. 
Geometric accuracy is one of the most critical aspects in the quality control of any manufacturing process, 
including 3D printing, such as Multi-Jet Fusion. This is because geometric accuracy is crucial for assembly fit, 
desired performance and aesthetics of the product, etc. Thus, it is important that the geometric accuracy of a 
functional part is measured after the printing process to make sure it is within the tolerance specification. 
However, measuring the dimensions is often not easy, especially on parts with complex geometries. Therefore, 
physical references are often created during and after the manufacturing process to facilitate the measuring 
process. In this method, with multi-color capability of 3D printing, marks with contrast color are printed on the 
reference positions. By simply measuring the locations of the marks, critical geometric information can be 
obtained. The geometric accuracy can therefore be calculated or inferred. 
An application example is shown in the figure. In this example, the critical dimensions are the locations of the screw 
holes for assembly. If these locations are not accurate enough, the part will fail to fit other parts during assembling. 
However, these locations are very hard to measure due to their shapes and the complex part surface. With the 
disclosed method, the locations of these important features are simplified into points, as indicated by the red dots. 
By measuring the locations of the red dots, the position accuracy of the screw holes can be inferred. The 
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Distances between marks can be used to 
infer those between hole central lines 
Locations of important features 
(screws holes) are difficult to measure 
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